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For a vertical profile with three distinct layers (marine boundary, pollution and dust),
observed during the ACE-Asia campaign, we carried out a comparison between the
modeled lidar ratio vertical profile and that obtained from collocated airborne NASA
AATS-14 sunphotometer and shipborne Micro-Pulse Lidar (MPL) measurements.
Vertically resolved lidar ratio was calculated from two size distribution vertical profiles —
one obtained by inversion of sunphotometer-derived extinction spectra, and one
measured in-situ — combined with the same refractive index model based on aerosol
chemical composition. The aerosol model implies single scattering albedos of 0.78 — 0.81
and 0.93 — 0.96 at 0.523 pm (the wavelength of the lidar measurements), in the pollution
and dust layers, respectively. The lidar ratios calculated from the two size distribution
profiles have close values in the dust layer; they are however, significantly lower than the
lidar ratios derived from combined lidar and sunphotometer measurements, most
probably due to the use of a simple nonspherical model with a single particle shape in our
calculations. In the pollution layer, the two size distribution profiles yield generally
different lidar ratios. The retrieved size distributions yield a lidar ratio which is in better
agreement with that derived from lidar/sunphotometer measurements in this layer, with
still large differences at certain altitudes (the largest relative difference was 46%). We
explain these differences by non-uniqueness of the result of the size distribution retrieval
and lack of information on vertical variability of particle refractive index. Radiative
transfer calculations for this profile showed significant atmospheric radiative forcing,
which occurred mainly in the pollution layer. We demonstrate that if the extinction
profile is known then information on the vertical structure of absorption and asymmetry
parameter is not significant for estimating forcing at TOA and the surface, while it is of
importance for estimating vertical profiles of radiative forcing and heating rates.
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